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Beedenue. B cTaTbe paccCMOTpeHbI aKTyaJIbHbIe 
BOIIPOCbI COBepIIICHCTBOBaHHA CHCTeMBbI OXpaHbl 
Tpyla B IIPOW3BOJICTBCHHBIX YCJIOBHAX. B 4acTHO- 
CTH, HCCIICQOBaHbI MpoOOeMbI OLleHKH Wpodeccu- 
OHAJIbHbIX PHCKOB UH ylupaBleHua uMu. IIpupBere- 
HbI Pe3yJIbTaTbI CpaBHUTeIbHOrO aHasIM3a Tpore- 
Typ CilelMasIbHOU OIeCHKUM yCIOBUM Tpyya U OLeH- 
KH Tpod@eccHOHasIbHbIX PHCKOB. 

[leib pabomvel — co3yaHue COBPpeMeHHOHM MeTO- 
JMKU yiIpaBlIeHuaA OXpaHOnw Tpya C UCIOJIb30Ba- 
HHe€M aBTOPCKOM MOeIM OWeHKH mWpodeccno- 
HaJIbHOro pucka. JlaHHad 3aada pelllaeTca B pam- 
Kax aHasIW3a MaTpHIIbI PHCKOB B CHCTeMe KOOpAH- 
HaT «BepOATHOCTbh COObITHA — MOCIIeCTBUA CO- 
ObITHA». OTIM4HeM pacueTHOH MOZeIM, Wpesa- 
TaeMOH aBTOpaMH, ABJIACTCA IIPpHMeHeHHe KOId)- 
(pHIIMeHTa TpexOTBpalleHua OMacHocTu Kn. Ta- 
KOM MOAXOA WO3BOJIACT YHCCTb CpeACTBA 3alI[MTHI 
WM TaKHM 00pa30M OLCHHTb YpOBHH PHCKOB Oolree 
JIOCTOBepHO. 

Mamepuanol u memoooi. IipoaHanu3upoBaH o60- 
IUMpHbIM dbakTH4YeCKHH MaTepuall TO cTaTHCTHKe 
HeCUacTHbIX CJly4aeB Ha Wpon3BocTBe. Ha ocHo- 
Be TOJIYYCHHbIX JIAHHBIX pes IOKeH CHCTeEMHbIM 
HOUXO, K OWeHKe WpodeccuoHaIbHOrO pucKa Ha 
IIpeIMpUATHAX MaJIOrO MU cpeyHero Ou3Heca. Pa3- 
paOotaHa 9pdekTuBHad U ajleKBaTHad PeasIbHOCTU 
MOJI@JIb aHalu3a WpodeccuoHalbHoro pucka, 
yHoOHad C TOUKM 3peHHA ee MpakTMYeCKOrO Mpu- 
MeHeHHA. 

Pe3ylbmamoi ucciedoeanus. B  lpelcraBsIeHHou 
Hay4HO-HCCIIeOBaTeIbCKOM padoTe OOOCHOBAHBI Oa- 
30BbIle 3JICMCHTbI MeTOAMKH OLeCHKH pucKa, B TOM 
YqUuCiIe MaTPHYHAad MOJIesIb, MOSBOILAFOMIAT ONepaTHBHO 
M Hajle@xKHO OCHHTb TOTeHIMaIbHbIe mpodeccuo- 
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Introduction. The article outlines current issues 
of improving the occupational safety system at 
enterprises of the Russian Federation. In particu- 
lar, the problem of occupational risks assessment 
and organization of their management are con- 
sidered in detail. The article provides the results 
of the comparative analysis of the procedures for 
the special assessment of work and occupational 
risks. 

The aim of the work is the development of a 
modern method of occupational safety manage- 
ment with the use of the authors’ model of occu- 
pational risk assessment. This problem is solved 
in the framework of risk matrix analysis in the 
coordinate system "event probability - conse- 
quences of the event". The peculiarity of the 
model proposed by the authors is the use of the 
danger prevention coefficient Kn. This approach 
allows taking into account the means of protec- 
tion and thus assessing the levels of risk more 
reliably. 

Materials and Methods. Based on the analysis of 
extensive factual material on the statistics of in- 
dustrial accidents, a systematic analytical ap- 
proach to assessing occupational risk of person- 
nel at small and medium-sized enterprises is 
proposed. An effective and real model of occu- 
pational risk analysis is developed, characterized 
by the convenience of its implementation in 
practice. 

Results. In the process of carrying out the re- 
search, the basic elements of risk assessment 
methodology are substantiated, including matrix 
model that allows us to quickly and reliably es- 
timate potential occupational risks of the enter- 
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HaJIbHbIe PUCK TepCOHasia Ha KOHKPeTHBIX padoux 
MecTax. B pe3ysIbTaTe 9KCIIEPHMCHTAJIbHOM MpOBepKU 
B YCJIOBHAX JeEMCTBYFOIWero pes IpHATHA 39Ta MeTO- 
TuKa WOKa3asla YOBICTBOPHTeJIBHYIO CXOJIMMOCTb C 
JIAHHbIMH TIpOU3BOACTBEHHOM TpakTHKH. 

OOdcyxKTeHve UW 3akOUeHHe. B pe3ylbTaTe IIpoBe- 
JICHHOK padOoTbI WosyueHa Hay4HO OOOCHOBaHHad U 
TeXHHYeCKH pealM3yeMad Ha TpakTuKe MeTOMKa 
OL|eHKH MpodeccwoHabHoro pucKa. Ee Wcrosb30Ba- 
Hue B TPOW3BOJCTBCHHBIX YCIOBHAX OyyeT cioco0- 
CTBOBAaTb MOBbILIeCHHEO 3()(eEKTHBHOCTH MeporlpusATu 
110 OxpaHe Tpyzia. 

Ku1104ueBble CIOBa: MpOM3BOJICTBeCHHbIN TpaBMa- 
TH3M, CllelMalIbHad OMeHKa yCHOBMM Tpya, cu- 
cTeMa yupaBJIeHHuA OxpaHOW Tpya, mupodeccuo- 
HaJIbHbIM PUCK, MOJ.eJIMpOBaHHe. 


Beedenue. Oxpava Tpya Ha COBPeMeHHBEIX pel 
IIPHATHAX IIpeACTaBILAeT COOOM CIIOXKHbIM KOMIMJICKC 
B3aHMOCBA3aHHbIX  OplraHv3all|MOHHO-TeXHH4eCKUX 
MepONpHATHH, HallpaBJICHHbIX Ha YJTy4eHve ycJIo- 
BUM WpodeccHOHAaIbHON JICATCJIbHOCTH C IIeJIbEO CO- 
XpaHeHHA 3,0PpOBbA COTPyHUKOB. CHCTeMHbIM aHa- 
NMTMYeCKHH ~TOXO K y4ery HW pacciieyqOBaHHrO 
HeCYaCTHbIX CJly4aeB TPHHHMaeT BO BHHMaHHe OT- 
HOMICHHA IJICEMCHTOB, KOTOPbIe B3AMMOJICHCTBYIOT B 
lipeyjeywax OOMeH WporpaMMBI Oe30racHocTH [1-4]. 

B cooTBeTCTBHH C TPHHIWMNaMu CHCTeMHOrO aHa- 
3a JKOOOM (akTOp, MOTeHIWMasIbHO OMaCHbIM JIA 
TlepCcoHasia, MO%KeT ObITb OTHECeH K OJHOM 3 TATU 
oOslacTei, IIpeqCTaBJICHHbIX B Taou. 1. 


prise personnel at specific workplaces. The de- 
veloped methodology was tested in small enter- 
prise, which showed satisfactory convergence 
with practical materials. 

Discussion and Conclusions. The obtained re- 
sults represent a scientifically substantiated and 
technically practical method of assessing occu- 
pational risk. The introduction of this develop- 
ment at small and medium-sized enterprises will 
definitely contribute to the improvement of labor 
protection. 


Keywords: occupational traumatism, special as- 
sessment of working conditions, small and me- 
dium-sized enterprises, OSH management sys- 
tem, occupational risk, modeling. 


Introduction. Occupational safety at modern en- 
terprises 1s a complex set of interrelated organiza- 
tional and technical measures aimed at improving 
the conditions of professional activity in order to 
preserve the health of employees. A systematic ana- 
lytical approach to the accounting and investigation 
of accidents takes into account the relationships of 
elements that will work together within the general 
security program [1-4]. 

In accordance with the principles of system anal- 
ysis, any factor potentially hazardous to personnel 
may be assigned to one of the five areas presented in 
Table. 1. 


Taosutta | 
Table 1 


OOacTu onacHocTH 
Areas of danger 


OnacHOcTB 
Danger 


Matepnaiisi 
Materials 


Oodopy0BaHue 
Equipment 


Matyi, Me- 
X@HM3MbI, WH- 


2KYJIKOCTH (KHCIJIOTI, Ie- 
NIOUH, TOKCHYHBIe COeIMHE- 
HUA), TBeEpJIbIle YaCTUIIBI 
(IpeBeCHHa, MeTasII, WwIact- 
Macca), ra3bl (OrHeOHacHble 
V1 B3pbIBOOIaCHbIe 
COeMHeHHs) 
Fluids (acid, alkali, toxic 
compounds), particulate mat- 


Ip. yCTpou- 
CTBa 


Machines, 
mechanisms, 
tools and de- 


Cpeya 
Environment 


Ulym, BuOpaina, 9Kc- 
TPeMaJIbHble 3HaYeHHA |PYKOBOJIMTeIIM,| HOCTH, IpOrpaMMBIl, 
CTPYMECHTHI H | TeMIepaTyp, COCTOAHHe | KJIMCHTHI, M10- 
BO3AYIUHOUW CpeIbl, 9p- 
TOHOMMYeCKHe XapakTe- 
pucTuku padouyero 


Notse, vibration, extreme 
temperatures, air envi- 


Cuctema 
Oe30NacHOCTu 
Safety system 
CotpyaHuku, | IlommrTuKka Oesorac- 
IIIaHbI, MpOleccsl, 
IIpOWeypbI U MeTO- 
Iibl UX peasM3alnu 


CTOpOHHHe 


Employees, 
managers, 
clients, others 


MectTa Security policy, pro- 
grams, plans, pro- 


CeSSES, procedures 


ter (wood, metal, plastics), 


gases (flammable and explo- 


sive compounds) 


vices 





gonomics characteristics 


ronment condition, er- and methods of their 
realization 


of a workplace 
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OcHOBHad I[eJIb CHCTeMbI Oe30NacHOCTH Tpyza 
— lpelyupexyeHue HecuacTHbIx ciryyaes. Ilona 
ONaCHOCTbIO MOHHMaeTCaA ycOBMe, COOBITHe HIM 
OOCTOATEIBCTBO, KOTOPble MOryT TIpuBecTH K He- 
3allIaHUpOBaHHbIM He%*KeWaTeIbHbIM IOCJIeICTBU- 
AM WJIM CHOCOOCTBOBaTb MM. Llenb uqeHTuduKa- 
IMM OWacHOCcTeH MU pa3spaoOoTKH TporpaMM ypaB- 
NeHuA MMU — CylewaTb padboyee MeCTO UH TIpoHn3- 
BOJICTBCHHbIe ONepallMH HaCTOJIbKO Oe30MaCHbIMH, 
HaCKOJIBKO 3TO BO3MO2KHO. 

CrielvasibHad Ol[eHKa ycuIOBUH Tpygqa (COYT) 
— 93TO IIpollesypa, MO3BOUAIOMIAaA COCTABUTb OOB- 
CKTHBHOe TpescTaBsieHve OO MMerFOIIMXcaA UM T0- 
TCHUMAIbHbIX TpodeccHOHasIbHbIX pucKax. B 
HacTosllee BPeEMA CPOPMUpOBaHa CuCTeMa rurue- 
HHYeCKON OLeCHKU MWpodeccuoHalbHoro pucKka. B 
YacTHOCTH, pa3pa0oTaHBI: 

— MeTOJMKa 10 OLeHKe PHCKa JIA 30POBbA 
paOOTHHKOB; 

— TIpolleqypa rurveHuyeckon OLeHKU (akTO- 
poB padouel cpeybl, TKeECTH HU Hallps»KeHHOCTU 
TpyOBOrO Wpolecca 10 MOKa3aTeuAM BpeHOCTU 
MW OMacHOcTy; 

— CaHUTapHo-3sTIMyeMnMOOrMyecKkHe TpeOoBa- 
HUA K TMTMeCHMYECKON OIeHKe yCJIOBHU Tpya pu 
paccieqoBaHHu cilydaeB Mpod@eccHOHaJIbHbIxX 3a- 
OomeBaHuH [2]. 

CireytyeT yTOUHUMThb, ITO JeEMCTBYIOIad Ipore- 
mypa COYT we mpegqnonaraer KOMIUIeKCHOM 
OLl[CHKH WpodeccnoOHasIbHOroO pHcKa. ITO JIMILIb 
NepBOHAYaJIbHbIM ITAM, KOTOPbIM MO3BOAeT OLe- 
HHTb YCHOBHA Toya UW PYHKIMOHAIbHOe COCTOS- 
Hie paooTHHKa, UCXO 43 ypOBHeM (u3n4ecKHX, 
(DH3MKO-XUMUH4eCKHX, IPrTOHOMHYeCCKHX HM HHbIX 
BO3eCHCTBHM. Kputepun mpexzctaBiatoT codon 
IOpOroBble YPOBHH BO3JJeEMCTBUM (akTOPOB pado- 
yeH cpebl HU TpyqoBoro mporecca. CpaBHenue 
9THX YpPOBHeH c dakTHM4eCKHMH TOKa3aTeJIAMu 
JJaeT BO3MOX%KHOCTb OMCHUTb CTeMeHb OMacHOCTH. 
Ha MHOrnx TpoOu3BOJICTBax COTPyHUKU MOBep- 
TaroTCA HeOWarOMNpHATHBIM BO3CEHCTBUAM ITyMa, 
vHppa3Byka, BHOpawun ump. Onnako ycuIOBuA 
Tpyjja Ha TakKHxX paOoux MeCTAaXx MOTYT OBITb OIe- 
HeHbI Kak JIOIYCTUMBbIe, CJI€COBaTeJIbHO, Mepo- 
IIPHATHA TO CHWKCHHIO PHCKOB UW TpaBMaTH3Ma 


pa3pa0aTbIBaTbca He OyyyT [5-7]. B 9ToH cBa3u 





The main purpose of the occupational safety 
system is the prevention of accidents. Danger 
means a condition, an event, or circumstance that 
can lead to or contribute to unintended adverse 
consequences. The purpose of hazard identifica- 
tion and risk management programs is to make 
the workplace and production operations as safe 
as possible. 

A special assessment of working conditions 
(SAWC) is a procedure that allows creating a 
fair view of the existing and potential occupa- 
tional risks. Currently, a system of hygienic as- 
sessment of occupational risk has been formed. 
In particular, the following has been developed: 

- methodology for assessing the risk to 
workers ' health; 

- procedure of hygienic assessment of factors 
of working environment, hardness and stressful- 
ness of the work process in terms of harm and 
danger; 

- sanitary and epidemiological requirements 
for hygienic assessment of working conditions in 
the investigation of cases of occupational diseas- 
es [2]. 

It should be clarified that the current SAWC 
procedure does not involve a complex assess- 
ment of occupational risk. This is only the initial 
stage, which allows you to assess the working 
conditions and the functional state of an employ- 
ee, based on the levels of physical, physical- 
chemical, ergonomic and other effects. Criteria 
represent threshold levels of the influence of fac- 
tors of working environment and labor process. 
A comparison of these levels with actual indices 
makes it possible to assess the degree of hazard. 
In many industries employees are exposed to the 
adverse effects of noise, infrasound, vibration, 
etc. However, the working conditions in such 
workplaces can be evaluated as allowable, con- 
sequently, the measures to reduce risks and inju- 
ries will not be developed [5-7]. In this regard, 


we believe it is necessary to improve the current 








ouaraeM HeEOOXOJMMBbIM COBepIIeCHCTBOBAaTb eH- 


CTBYIOLLYIO CHCTeMY OXpaHBbI Tpya. 

Mamepuazoi u memoovi. OCHOBOM UCCJIeOBa- 
HUM MOCIYKWIM MaTepHalbl DezepasIbHON CILyxK- 
ObI rOcyjapcTBeHHOM CTATHCTHKH, Hay4yHble paovo- 
TbI POCCHHCKUX ClielMaIMCTOB B cdepe Oe3ornac- 
HOCTH 2KH3HECATCUBHOCTH, a TaKxKe OTUCTHI NOI- 
pa3qeuIeHui 10 OxpaHe Tpyla IpeANpuATHM Masio- 
ro HW cpeyqHero Ou3HECAa. 

Jina MOUyYeHUA JOCTOBEPHbIX OL[CHOK YpOBHA 
Oe30MacHOCTH YyCIIOBUH Tpya UCIOUb30BaJIMCb 
COBPeMeHHble TeOpeTHueCKHe MU IKCHeCPUMeHTAIIb- 
HbIe MeCTOJIbI: CHCTCMHbIM aHaJIM3, MeETOJbI MaTe- 
MaTH4eCKOH CTaTHCTHKH, KOMIMbIOTepHOe MOI e- 
MpoOBaHHe, ayMT padounx MeCT, CHHTe3 Pe3yYJIb- 
TaTOB, BepuduKalluA TEXHOJIOrMH OLCHKH B Mpo- 
U3BOJICTBCHHBIX YCJIOBHAX. 

Pe3ylbmamobi ucciedoeaHus. B oTe4eCTBeEHHOU 
liIpakTuKe HanOoslee pacimpoctpaHeHsl (60 %) 4e- 
TbIpe MIPWM4YHHbI HeCYaCTHBIX CyYaeB CO CMep- 
TeJIbHbIM HCXOJIOM (puc. 1). 





system of occupational safety. 
Materials and methods. The basis of the re- 


search was the materials of the Federal State Sta- 


tistics Service, the scientific work of Russian 
specialists in the field of life safety, as well as 
the reports of the departments for occupational 
safety of small and medium-sized businesses. 

Modern theoretical and experimental methods 
were used to obtain reliable estimates of the level 
of safety of working conditions: system analysis, 
methods of mathematical statistics, computer 
modeling, audit of workplaces, synthesis of re- 
sults, verification of assessment technologies in 
production conditions. 

Research result. In domestic practice, the 


most common (60 %) are four causes of fatal ac- 


cidents (Fig. 1). 


HeyOBJIeTBOpUTeIbHad Op- 
raHv3alluA MpOU3BOICTBeCH- 
HbIX paooT 
HapylleHve mpaBul Opo%x- 
HOrO JIBMKeHHA 
HapylieHue pa0oTHHKOM 
TpyJOBOrO pacnopsyKa u 
JMCIMIJIMHBI Toya 


TexHomorwueckue HW TeEXHO- 
TeHHble (akTOPbI 


Poor organization of 
production work 


Violation of traffic 
rules 
Violation of the em- 
ployee's labor regula- 
tions and labor disci- 
pline 
Technological and 
technogenic factors 


Other causes classified 
according to the mate- 
rials of accidents in- 
vestigation 


Vubie TipH4unHubl, Kiaccu@u- 

I[MPOBaHHble 110 MaTepHasiaM 

paccjleqOBaHHad HeECuaCcTHBIX 
cry4aeB 


Puc. 1. [Ipwuuusr HecyacTHBbIx Cily4aeB CO CMePTeJIbHbIM HCXOJIOM B Poccun (7aHHble 3a 2016 ron) 


Fig. 1. Causes of fatal accidents in Russia in 2016 


yTo 53% 


V3 
HeCUACTHBIX 2Ke CryyaeB ee OOYCIIOBJICHbI TIpv4nHaMu 
ee OpraHv3al[MOHHOro XapakTepa UH YeIOBe4eCcKUM (pak- 
TOpoM. M13-3a HM HeyOBJICTBOPHTeJIBHON ee OpraHH3a- 
IMM 2Ke MpOW3BOJICTBa He paoor Jia B 2016 Hy roy %*e 
TIpowsoiey Ke MOUTH MexK Ka@KIbIM BO TpeTHl 
HecyacTHbBI Ke cryyaw (32%). I[puuunamu 7 % 


aHaJIW3a JWWarpaMMbi Clieylyer, 


HeCUACTHBIX Ke CJly4aeB 2Ke CTAIM TeXHOJIOrM4ecKue U 
TeEXHOreHHble (paKTOPBI. 

IIpopeqeHHbIM aBTOpaMM aHasIv3 MO3BOJIMJI yCTaHo- 
BUTb, UTO B CpaBHeHHun Cc COYT WHCTpyMeHTHI OL[CHKU 
TpodeccHOHasIbHbIX PHCKOB OOaqakOT pxAIOM Iipe- 
MMYIIeCTB: OHH OOsIee NPOCTHI B MCIOJIb30BaHHH VU TIpu 





From the analysis of the diagram it follows 
that 53% of accidents are caused by the organ- 
izational reasons and human factor. In 2016 
almost every third accident (32 %) occurred 
due to poor organization of work. The causes 
of 7% of accidents were technological and 
technogenic factors. 

The analysis carried out by the authors al- 
lowed them to establish that in comparison 
with SAWC the tools of occupational risk as- 
sessment have a number of advantages: they 


= 








HeEOOXOAMMOCTH MOryT WOpadaTbIBaTbCA C YUCTOM KOH- 
KPeTHBIX yCJIOBHM Tpya. KpomMe Toro, Kak IIpaBHio, 


IIPHMeHeHHe paccMaTpHBaeMOro HHCTpyMeHTapHaA He 
TpeOye? CielMasIbHbIX TEXHHYCCKUX 3HAHUH UW BbICOKOM 
KBaIM@uKaluu: JOCTaTOUHO KpaTKOBpeMeHHOrO Oby- 
YeCHHA CilelMaIMCTOB MW PyKOBOJMTeIeH cpeHero 3Be- 
Ha. CucTeMa yiipaBsIeHHA mpodeccHOHaJIbHbIMH PUCKa- 
MU H300parKeHa Ha pic. 2. 


are easier to use and, if necessary, can be up- 
dated taking into account specific working 
conditions. In addition, as a rule, the use of 
tools does not require special technical 
knowledge and high qualification: short-term 
training of specialists and middle managers 1s 
enough. Figure 2 shows professional risk 
management system. 


Determination of factors of professional influence caused by 


the production process and the degree of harmfuiness and 


Onpegenexnue daxtopos npodeccuonanbxoro Boagevicrann 
O6YCNOBNEHHEX NPOMIBOACTBeHHeIM MPOUeCCOM H CTeneHbIO 


Dopmuposarnue ciparervut \\ é — 


6 obnactn oxpaxne: Tpyga 





danger 

BPeAHOCTH HM ONacKOCTH Minimization of occupation 
al safety cost and production efficiency 
improvement 


MvHMMu3auMA 3aTpat Ha 
OXpPaHy TeyAa 4 NOBRWwEHHe — 


Strategy formation in the field | s}pexTHBHOCTH 
occupational safety li g NpONSseOACcTea = / 
a 8 A@ coyvr “ 
— \ ' = 1. (SAWC) /» 
/ 5.¢Control) ff \ 
KonTpone . 
Cuctema = 
Maxkcamannwo Geictpoe | na, ie La 
NpunaATHe _*& _ | ™ Yipaanewtr ’ ( 2) ‘ 
, | ($s) NPOPECCHOHANbHeAMat a OKCNEPTHAR OUSHKS 
HG asia ee = puckamu . Ouenxa npodeccwOHanbHEx 
Ai 7 Occupati is pecKos ¢ Nocnegyrouym 
7 cupational | Npodpwckos | 
Hey AOSNeTBOpHTenbHoro \ 4 Sas > * riskman agement “ 2 (Assessment : PSarxXH POBSHHEM 
pesyrerare vf 4 Monitoring syceeny/ _. of occupational no ctenenw onacHocTn 
Monnropemr a > / (a) VA ~ 
Cowective measures to be taken as . (4) /, Ww Vee) 
fast as possitve in caseof unsatisfact * — ™— // Cocraenenne “o 7 
ovy results < . / / ra6neu > 
“S npodpucxos ~~ 
Nocronaxmem chop wehopwauyn ~ boop ~ rppotadeneeys oo Involvernent of personnef 
Cc nocneg you .\ - EMR, in the process of occupational 
COB@PWeHCTBOBaHKHeM CHCTEME \ 3. (Creation of tables ati niskmanagement as sessment 
' of occupational risks) npodecc#toKanbHemmn 
= — PuCKamMu 


Continuous coflection of information with 
further improvement of the management system 


Puc. 2. Cuctema yipaBieHua IpodeccHOHasIbHbIMH PUCKaMU 


Fig. 2. Occupational Risk Management System 


OleHKa MO3BOIAeCT IPOBeEpHTb, He MpeBbIaroT 
NH PHCKH JOMYCTHMBbIM ypoBeHb. B HacrToattee 
BpemMa B Pocculickouw Dexepaluu HeT COriacoBaH- 
HbIX KPHTepHeB OI[CHKH IIPWeMJIEMOCTH PHCKOB 
IIPOH3BOJCTBCEHHOrO TpaBMaTH3Ma. UTOObI coctTa- 
BUTb IIpeqCTaBsleHHe O MOTCEHUMAaIbHOM OMaCHOCTH, 
IIPHMeHAKOTCA Takuwe OOOONICHHbIe MOKa3zaTesNU, 
Kak: 

— YpOBeHb TpaBMaTH3Ma Ha IIpOH3BOJICTBe, 

— KOJIM4eECTBO 4eIOBeKO-JHeH HeTpyOci0co6b- 
HOCTH B pacyeTe Ha OJHOFO MocTpaaBillero, 

— T10Ka3aTeJIb IIPOM3BOACTBCHHOTO TpaBMaTH3- 
Ma CO CMepTeJIBHbIM HCXOJIOM HT. J. 

JJaHHble CBeJCHHA IO3BOJIAKOT CpaBHHBaTb CH- 
TyalMtoO 10 OTpacIAM JIMOO 110 BUaM IKOHOMHYE- 
CKOM JJeaTeJIbHOCTH. OHaKO 110 HUM HEBO3MO2%KHO 


CYHMTb O IIPWeMJIeEMOCTH UIIM HelmpveMJIeMOcTu 
IIpOdeccHOHAIIBHBIX PHCKOB, OICHHBaTb YPOBCHb 
ONacHOCTH (PakKTOPOB TpaBMaTH3Ma, HU 9TO TIpenAT- 
CTBYeT pa3paOoTKe UM peasIM3allMu aJ[eKBaTHbIX Mep 





The assessment allows us to check whether the 
risks do not exceed the allowable level. Currently, 
there are no agreed criteria for assessing the ap- 
plicability of occupational injury risks in the Rus- 
sian Federation. In order to gain an understanding 
of the potential hazards, the following generalized 
indices are used: 

- the level of injuries in the workplace, 

- number of man- days of incapacity for work 
per one injured person, 

- index of fatal occupational injuries, etc. 

These data allow us to compare the situation by 
industry or by type of economic activity. However, 
it is impossible to judge the acceptability or unac- 
ceptability of occupational risks, to assess the level 
of risk factors of injury, and this prevents the devel- 
opment and implementation of adequate protective 
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3alluTbI. Hyoke ipuBeyeHa CpaBHuTesIbHad TaOsMIa measures. There is also a comparative table for two 


yByx mpouentyp: COYT u ovenku mpodeccnoHalib- procedures: SAWC and occupational risk assess- 


HbIX PHCKOB. ments. 


Tadmmuua 2 
Table 2 
CpaBHeHue mpouenyp COYT u olfeHku MpodeccuOHasIbHbIX PHCKOB 


Comparison of SAWC procedures and occupational risk assessment 


CrreliMasIbHad OIeCHKAa YCJIOBMU Tpya OeHka IpodeccvOHasIBHbIX PHCKOB 
Special assessment of working conditions Occupational risk assessment 
Durnenuyeckad O1eHKa YCJIOBMH Tpyya (“HcTpy- | KosmuecTBeHHad Ol[eHKa PHCKOB IIpH4nMHeHuA 


MCHTAJIBHbIe 3AMeEPbI KOHKPCTHBIX IPOM3BOJICTBCH- Bpela 3OPOBbrO 
HbIX (PAKTOPOB HU pacueT KIacca ONacHOCTH) Quantitative assessment of health risks 


Hygienic assessment of working conditions (instru- 
mental measurements of specific production factors 
and calculation of hazard class) 
IIpopepsetca KOHKpeTHOe padouee MecTO IIpopepsetcs B LesIOM JIeATCJIBHOCTb padoTHH- 
The specific workplace is checked Ka C TOUKH 3peHuA OMaCHOCTH, KOTOPOHM OH 
WoyBepraetca 
Worker’s activity from the point of view of haz- 
ard to which he is exposed is checked in gen- 
eral 
Pa3pa0oTKa MeponpuaATHH 10 CHYDKEHHIO BO3eH- YipaBsleHve pucKaMHu, pa3padorTka IIpo- 
CTBHA OMaCHBbIX MH BPeHbIX IPOM3BOJCTBCHHbIX TpaMMBbI MepOlpuvATHH 110 yiIpaBsIeHHtoO 
(paKTOPOB puckaMH, KOppeKTUpoBKa HU pa3padoTKa 60- 
nee 3((eCKTHBHBIX Mep MO CHW2KCHHEO PHC- 
Development of measures to reduce the impact of KOB H 3allMTbI OT HUX 
hazardous and harmful production factors Risk management, development of a pro- 
gram of measures for risk management, ad- 
justment and development of more effective 
measures to reduce risks and protect against 
them 
IIpopoqutca OXHH pa3 B 5 eT IIpoBpoautcsa exkerogHO WIM 10 Mepe Heob- 
XOJIUMMOCTH 
Held once every 5 years 
Held annually or when necessar 
IIpopogutcs chelMasM3upoBaHHon opranu3anuen | I[poBpoqutTca camuM TpesIpnATHeM (CIryxK- 
Oo OxpaHbl Tpya) 





Is carried out by a specialized organization Is carried out by the enterprise (occupation- 
al safety and health division) 

JIuia OlleCHKM TpodeccuOHasIbHbIX PHCKOB KpH- In order to assess occupational risks, the crite- 
TepHU UX IIPHeEMJIEMOCTH CpaBHMBalOTCA C Pe3YIIb- ria for their acceptability are compared with the 
TaTaMu aHau3a. IIpeqcTaBieHHbit WOAXoO mper- results of the analysis. The presented approach 
WoularaeT HasIM@4ve JOCTOBepHbIX CTATHCTH4eECKUX assumes the availability of reliable statistical data 
JJAHHBIX O BO3MO2KHBIX JIMCKPeCTHbIX 3HAYCHUAX on possible discrete values of damage and on its 
yluepOa WU O ero BepoOsATHOCTH. OHaKO B HacTos- probability. However, such information is cur- 
lee BPDeMA TaKad MHMOPMallMA OTCYTCTBYEeT. rently lacking. 

AHaM3 MeTO.MK pucka [8-11] No3BomAeT pe- The analysis of methods of risk [8-11] allows 
KOMCH]OBaTb JIA MpakKTH4YeCKOrO BHepeHuA Ha us to recommend security matrix for the occupa- 
IIpeMpHATHAX MasIOrO HW CpeyzHero Ou3HeECAa MaT- tional safety for practical implementation at 
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pully OesomacHocTH 10 OxpaHe Tpya. ITa MOesIb 
OCHOBaHa Ha MaTPHIle PHCKOB B CHCTeMe KOOpJIN- 
HaT «BeCPOATHOCTb COObITHA — TOCIIeCACTBUA CO- 


ObITHA» (puc. 3). 


OxeHb 4acTO 
Veryoften 5 


Probability of the event 


OvueHb penKo 
Veryrarely 2 


BepoaTHocTb coObitun (P) 


small and medium-sized enterprises. This model 
is based on the risk matrix in the coordinate sys- 
tem "probability of existence - consequences of 
the event" (Fig. 3). 





Nocnegctsua coobitua (S) 


OueHb 


nerkue 
Verylow 4 


Low 





fNlerxue 


Consequences of the event 


OueHb 


TraxKenble 
Veryhigh 5 


SHaun- 


TenbHbIS 
Significant 4 


CpeaHen 


TAOKeECTH 
Medium 3 





Puc. 3. Marpnija omenku pucKkos: OHP — ouenb Hu3Kun puck; HP — Hu3kui puck; CP — cpeaqHuit puck; BP — 
BbICOKHUM puck; OBP — oueHb BBICOKHM PUCK 
Fig. 3. Risk assessment matrix: OHP is a very low risk; HP is a low risk; CP is the average risk; BP is a high risk; 
OBP is a very high risk 


TakuM 00pa30M, BepOATHOCTH HW MOCIeCACTBUAM 
He*KeMaTeIbHOrO WIM OMACHOTO COObITHA YCIIOBHO 
MOXKHO IIPHCBOUTb OJHY W3 MATH KaTeropuu: Mu- 
HMMalIbHad, HU3Kad, CpeJIHAA, BbICOKaA HW MaKCH- 
MaJIbHad. ITHM KaTerOPpHAM TMPUCBanBaloTCA CO- 
OTBETCTBYIOMMe IBeTa OMaCHOCTH WIM OaliIBl, 
Halpumep, oT | zo 5S. 

Besmunua pucka (R) onpeyemsetca 10 Popmy- 
me: 

R=PxS, 

rye P — kooduunenHT BepOATHOCTH COOBITHA; 
S — xoodunnenT WocwesqCTBUA COOBITHA. 

Pucky Tak?Ke YCJIOBHO MO2%KHO IIPHCBOUTb OJJHY 
M3 IATH KaTeropHi: MMHMMAJIbHbIM (O4UCHb HH3- 
KM), HU3KUH, CpesJHHH, BBICOKMM WM MaKCMMalIb- 
HbIM (O4eHB BBICOKHM). JlomycTHMbI HW3KHH U 
YMepeHHbIM PUCK, OAHAKO B TMOCcIeqHeM ciry4yae 
HeOOxXOJMMO HPOBOXHTb TOCTOAHHbIM MOHUTO- 


puur. IIpu cpeqHem ypoBHe pucKa opraHn3alnu 
HeOOXOJMMO 3allIaHHpOBaTb MepOrlpuATHA 0 ero 


Thus, the probabilities and consequences of 
undesirable or dangerous activity can be condi- 
tionally assigned to one of five categories: mini- 
mum, low, medium, high and maximum. These 
categories are assigned to the appropriate color 
of danger or marks, for example, from | to 5. 

The risk value (R) is determined by the for- 
mula: 

R=PxS, 

where P is the probability of the event; S is 
the coefficient of the consequences of the event. 

Risk can also be conditionally assigned to one 
of five categories: minimum (very low), low, 
medium, high and maximum (very high). Let us 
assume that the risk is low and moderate, but in 
the latter case, it is necessary to carry out contin- 
uous monitoring. At the average level of risk, the 
organization should plan actions for its reduction 
and specify terms of their accomplishment. High 








CHYW?KCHHIO HW OOO3HAYHTb CDpOKW WX BbITIOJIHCHMA. 


BsicoKuH puck Heyonyctum. Uroosi cBecTH ero K 
IIPHCMJIEMOMY YPOBHIO, TpeOyeTcaA 3HaYHTeJIbHO 
NMOBbICHTb 3(MEKTHBHOCTH yipaBsIeHHA PUCKaMH. 

OtTiM4neM lipeyiaraeMon aBTOpaMu pacueTHOH 
MOJIeIM ABJIAeCTCA TpWuMeHeHHe KoodduIMeHTa 
IIpeqOTBpalleHua OnacHocTu Ky, KOTOpbIM xapak- 
TepH3yeT CpeJCTBa 3allMTbI U WO3BOIACT OL[CHUTh 
YpOBHH pHCcKOB Oosee OCTOBepHoO. K, MOxeT 
MMeTb cCyleyyroumMe 3HayeHua: 0,1 BbICOKHM 
yYpOBeHb 3allMTHOrO dakTOpa (HeT HeEOOXOUMO- 
CTH B JIOMOJIHHTEJIBHBIX MePpOMpHATHAX TO OxpaHe 
Tpyia); 0,5 — cpeqHu ypoBeHb 3allMTHOrO (ak- 
Topa; 0,8 — HH3KHM ypOBeHb 3allMTHOrO (akTO- 
pa; | — 3amMTHbIe PakTOPbI OTCYTCTBYIOT. 

Jina KaxKOW mpodeccuu coctTaBlaeTcax coo- 
CTBCHHBIM IaH yipaBsieHHa puckaMu. B cilelu- 
aJIbHYHO pacueTHYy!0 TaOJIMILy 3AHOCATCA Pe3yiIbTAa- 
TbI OI[CHKM YPOBHA PUCKOB IO OxpaHe Tpya U xa- 
PaKTepHCTHKH 3all[MTHbIX PaKTOPOB (B TOM 4UCIIe 
Mep 3allMTbI MU CpeJCTB HHMBUAyasIbHOUW 3ally- 
Tb). Ha ocHOoBe 3THX JaHHBbIX OMpeesAeTCA KO- 
9PMUIMeEHT NpeOTBpAallleHuA OMAaCHOCTH HU pac- 
CUMTbIBACTCA 3HAYeHHE PUCKa: 

R=PxS x K,. 

Co3aHHad MOJeIb Oba OpoOdoBaHa B OOO 
«Musieposckoe XIIII» Ha padouem mectTe ctTap- 
mero Mactepa. Pe3yIbTaTbI pacueTOB BU3yaJIN3H- 
poBaHBbI Ha puc. 4. 

== 80 


~~ 
o 


The probability of an accident, % 
- 
o 


o 


10 70 30 40 #450 


Ln nm 
a o 


BepoATHOCTb HECYAaCTHOrO Cny4 
ha Li 5 
o 8 
| 


60 FO «80 0 €6©90)«|«100 


risk is unacceptable. The reduction of it to an ac- 
ceptable level requires a significant increase in 
the effectiveness of risk management. 

The peculiarity of the calculation model pro- 
posed by the authors is the use of hazard preven- 
tion coefficient K,, which characterizes the 
means of protection and allows us to estimate the 
risk levels more reliably. K, can have the follow- 
ing values: 0.1 - high level of protective factor 
(there is no need for additional measures for oc- 
cupational safety); 0.5 - average level of protec- 
tive factor; 0.8 - low level of protective factor; 1 
- protective factors are absent. 

Each profession has its own risk management 
plan. The special calculation table contains the 
results of the assessment of risks levels of occu- 
pational safety and characteristics of protective 
factors (including protective measures and per- 
sonal protective equipment). On the basis of the- 
se data, hazard prevention coefficient is deter- 
mined and the risk value is calculated: 

R=PxS x K,. 

The created model was tested in LLC "Mil- 
lerovo cereal receiving station" on a foreman 
workplace. The calculation results are visualized 
in Fig. 4. 
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Risk level with a 
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The severity of the consequences, the number of victims 
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Fig. 4. Comparison of risk levels with a hazard prevention factor and without it 
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Ec ypoOBeHb pucKa, paccunTaHHbIM 10 Mop- 
Mysle C y4eTOM Ky, yOBJIeETBOpAeT TpeOOBAaHUAM 
Oe30MacHOCTH, B WasibHeMMleM UCCIeqOBaHuH HET 
HeoOxoMMocTH. B MpoTHBHOM cJIlyyae cileqyer 
IIpOBeCTH HOBYyrO OIeHKy puicKa. J[ocTOHHCTBOM 
IIpeCTaBIICHHOH MOJeIIM ABJIACTCA BO3MO2KHOCTb 
OI[CHKM BCeX MOTCHI[MAIbHbIX COOBITHM IIpu pea- 
M3allMH JIKOOBIX BBIABJICHHBIX OaCHOCTeH Cc M0- 
MOI[bFO IIKaJIbI, CIMHOM JIA Oprann3alinn. 

OOcyxKieHne H 3aKIOUeHHA. IIpeniaraemaa 
CHCTeMa OI[CHKH YpOBHA PHCKOB BKJIFOUaeT KOM- 
IIeKc WOKa3aTesen: 

— olmpeyenmeHve BepOATHOCTH BO3],eHMCTBHA 
OlacHOU CUTyallMy; 

— OCHOBHOM (PakTOP MOBBILMIeCHHOrO PUCKa; 

— YpOBeHb pucKa Ha JaHHOM padoueM MECcTe. 

IIpocrota u yHoOcTBO aHHOM MeTOAMKH 1103- 
BOJIAFOT padoTaTb Cc He Kak cllellMasIMcTaM M10 
OxpaHe Tpya, TaK WU pANOBbIM COTPyJHiKamM, 
TIpomewIMM KpaTKOocpouHoe oOyyeHne. Mores 
IIpPHMeHUMa Ha POCCHMCKUX TIpesAMpuATHAX MasIO- 
ro H cpeyHero Ou3HeCca. 

bno0smorpaduyeckni CIHCOK 

1. Mones, M. JI. Cunte3 nporHo3Hon HHdop- 
Malwu =i IKOJIOFO- 


IIpakTUKe OUCHKUH 


SKOHOMHYCCKOIO pa3BHTHA perMoHa [IIIeKTPOH- 


HpIm = =6pecypc|]/ M. JI. Mones, WU. A. 3annna, 
H. WU. Cryxenko // Vnoxkenepuprit BectHuk Jona. 
— 2016. — Ne2. — Pexum = gocryma: 


https://cyberleninka.ru/ article/n/cintez- 


prognoznoy-informatsi -v-praktike-otsenki- 
ekologo-ekonomicheskogo-razvitiya-regiona (jlaTa 
odpamjeHua: 10.04.18). 

2. OxpaHa Tpyyla Ha MaJIbIX WM cpeqHUX Tpes- 
pecypc] / 
VU. A. 3anuuHa[u gp.|// VWenxenepHpimi BecTHuK 


IIPHATHAX | DleKTpOHHBIM 
JIlona. — 2013. — Ne4. — Perum socryma: 
ivdon.ru/ru/magazine /archive/n2y2016/3643 (qa- 
Ta oOpamjeHua: 10.04.18). 

3. Molev, M. D. Theoretical and experimental 
substantiation of construction regional security 
monitoring systems technospheric / M. D. Molev, 
S. G. Stradanchenko, S. A. Maslennikov // ARPN 
Journal of Engineering and Applied Sciences. — 
2015. — Vol. 10, No 16. — P. 6787-6790. 

4. IlporHo3supoBaHue cocTrosHuA TexHocdep- 


p://bps-journa 





-ru/ y wy fq 





If the risk level calculated by the K, formula 
satisfies the safety requirements, there is no need 
for further investigation. Otherwise, a new risk 
assessment should be carried out. The advantage 
of the presented model is the ability to assess all 
potential events in the implementation of any of 
the identified hazards using a single scale for the 
organization. 

Discussion and conclusion. The proposed 
risk assessment framework includes a set of indi- 
ces: 

- determination of the likelihood of exposure 
to a hazardous situation; 

- the main factor of the increased risk; 

- the level of risk in the workplace. 

The simplicity and the convenience of this 
technique allow specialists in occupational safety 
as well as ordinary employees who have under- 
gone short-term training working with it. The 
model is applicable to Russian small and medi- 
um-sized enterprises. 
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